Abstract: Because of the special engineering properties of red clay with high water content, high plasticity, high porosity and other special engineering properties, especially the water loss shrinkage of the subgrade surface has been cracked, which makes the subgrade produce a number of diseases. Paper took the red clay subgrade in Liupanshui Express Ring as the research object, then did dry wet circulation experiment on red clay, measured the swelling shrinkage deformation and fracture characteristics of red clay, reveals red clay swelling shrinkage deformation and crack evolution under the condition of dry wet circulation.
basic physical prope rties of red clay
The soil samples were taken from the inner ring of Liupanshui express 3. The characteristics of soil materials are: brown red, wet, uniform, compact structure, small amount of insect hole and the existence of plant root holes, from the composition of the particles to the silty clay. According to "Regulations for Highway Soil Engineering Test" ( JTG E40-2007), the basic physical parameters of the soil are shown in Table 1 . (1) sample preparation: samples prepared by heavy hammer compaction test,the compaction degree is 90%, the initial water content is 23%, 33.5%, 54% respectively, the initial water content is, the diameter of sample is 150mm, the height is 120mm.
(2) set the needle: needle arranged on the level of the specimen surface and vertical direction, simultaneously measured the distance of the needle in the horizontal direction and the vertical direction after each dry wet cycle, in order to reflect the expansion and shrinkage deformation in the horizontal direction and the vertical direction.
(3) test method of wet and dry cycle: dry process: when the temperature is 105 degrees, placed the sample in an oven to dry (moisture content less than 1%), wet process: use a syringe to add water to the initial water content after calculating the amount of water. The test method of wet and dry cycle is shown in figure 1 .
(4) braised material: mixture sample into the moisture tank, feeding stew 24 hours. (5) calculation and analysis: measure the sample height after dry cycle + wet cycle, the calculation of absolute swellingshrinkage and relative swellingshrinkagen. Meanwhile, measure the crack length, the number of maximum width and maximum.
(6) such a cycle is completed, and the following 5 cycles are completed by analogy.
initial moisture content
Fig. 1 Test method for wet and dry cycles test index
In order to quantitatively analyze the swelling shrinkage deformation of expansive soil under wet dry cycle process, using the concept of absolute expansion and contraction and relative Swellingshrinkage to describe the sample expansion and contraction degree.
a. The absolute swellingshrinkage of the i time cycling test ai
Type : i z is the cycling test specimen height of the i time (mm); 0 z is the initial specime n height or diameter (mm).
ai<0 expresses contraction; ai>0 means expansion. The absolute value of the value is larger, the greater expansion and shrinkage.
b. The relative swellingshrinkage of the i time cycling test ri % 100 figure 5 shows that, both in vertical direction and horizontal direction, absolute swellingshrinkage and relative swellingshrinkagen are negative, which indicates that the amount of shrinkage of the specimen is greater than the quantity of expansion so that specimen shows contraction, and the moisture content is smaller, the shrinkage is greater after the wet and dry cycle. The shrinkage of the sample shows three stages in total, the first stage: the curve is steeper, and before the first cycle, the shrinkage rate is increased; The second stage: the curve is flat, and from first cycles to third cycles, the shrinkage rate decreased slightly;The third stage: the curve is steeper, and from third cycles to fifth cycles, shrinkage rate decreased. From figure 6 to figure 8, it is known that the amount of shrinkage in the horizontal direction is greater than that in the vertical direction, and the larger the water content is, the larger the difference between the horizontal and the vertical. From figure 9 to figure 11, we can see that with the increase of the number of cycles, the number of cracks, the maximum width and the maximum length of the first cycles increases rapidly, and then increases slowly, the curve is relatively flat. The experimental observation: first cycles, the soil samples appear a few big cracks, but no obvious micro cracks,which is due to the first cyc les of the original structure of the soil has been significantly damaged; second cycles, large cracks gradually reduced, and a small amount of micro cracks; third cycles, no major cracks, there are a lot of micro cracks. With the increase of dry wet cycles, the large fractures are decreased, micro fracture development, and more uniform distribution.
conclusions
(1) After wet and dry cycles, the shrinkage of the sample is greater than the expansion, and the sample shows a shrinkage. The shrinkage of the sample shows three stages in total, the first stage: the curve is steeper, and before the first cycle, the shrinkage rate is increased; The second stage: the curve is flat, and from first cycles to third cycles, the shrinkage rate decreased slightly;The third stage: the curve is steeper, and from third cycles to fifth cycles, shrinkage rate decreased.
(2) After wet and dry cycles, the shrinkage of the horizontal direction of the red clay is larger than that of the vertical direction.
(3) with the increase of the number of cycles, the number of cracks, the maximum width and the maximum length of the first cycles increased rapidly, and then increased slowly, the curve is relatively flat. The first cycles, soil samples appeared a few larger cracks, but no obvious micro cracks, is due to the first cycles of the original structure of the soil has been significantly damaged; second cycles, large cracks increasingly reduced, and a small amount of micro cracks; third cycles, no major cracks, there are a great many micro cracks. With the increase of dry wet cycles, the large fractures are decreased, micro fracture development, and more uniform distribution.
